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Update on AGS based 
Super Neutrino beam
• conceptual design document                 

BNL-73210-2004-IR.  (sent to DOE Oct ‘04)

• http://raparia.sns.bnl.gov/nwd_ad

• Working on: Redesigned beam facility: more 
compact, now possible to make decay pipe 
longer.

• Working on: Completely new design for 
injector LINAC: cheaper and faster to build. 







New idea:  extend existing 
RTL to 400 MeV using a 
coupled cavity linac just 
like FNAL

Old:  low beta: 805 MHz
medium high beta: 1610 MHz

New idea: after 400 MeV use 805 MHz all        
the way to ~1.4 GeV.
Use SNS design and get to higher energy

Important technical issues:
1 ms pulse in LINAC
Transition losses in AGS





Back to Very Long 
Baselines

Use same spectrum to study both baselines for this 
study. Comment on useful spectrum changes. Use 500 

kT for both baselines with same performance.



Simple rules
• Multiples nodes important for precision and 

new physics.

• Long distances separate CP and matter 
effects.

• Need 2500 kT*MW*(      sec) for measuring 
CP (regardless of distance and value of      )

• For CP violation study NO conventional 
beam experiment can  get below 
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Stage I ?

• What physics if we put some constraints ?

• Accelerator upgrade is possible in 5 years.

• Construction of 200 kT possible in 5 years ?

• Assume 2 10^7 sec of initial running.

• Is this good enough to achieve something ?



Event Rates(neutrino 
running only

Event type
2540km/

500kt/5yrs
1290km/

500kt/5yrs
2540km/

250kt/2yrs
1290km/

250kt/2yrs

CC total 52000 201600 10400 40248

NC total 18000 69784 3600 13932

CC with 
cuts no osc

13290 51500 2658 10300

CC with 
cuts with osc

6535 20305 1307 4061

numu->nue 
signal

450 1543 90 308

numu->nue 
backg

146 566 29 113

Sin2th13=0.04 thcp=45deg
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Conclusions.
• Shorter baseline better for measuring mixing angles.

• CP phase measurement statistically indep of distance, but 
better at longer distance because systematic errors less 
important. 

• With longer distance can get CP phase with neutrino 
running alone. 

• Longer distance better for solar effect and resolving th23 
ambiguity. 

• Could probably justify initial smaller det. and less running 
for a quicker start. 

• Eventually have to couple to DUSEL 1 MT det...... How do 
we start Detector R&D ?


